Introduction
In the 2016, in consolidated guidelines on the use of antiretroviral drugs for treating and preventing human immunodeficiency virus (HIV) infection, the World Health Organization (WHO) recommends that antiretroviral therapy (ART) should be initiated in every HIV-infected person regardless of their WHO clinical stage and CD4 cell count [1] . This testand-treat approach is a departure from previous recommendations of certain thresholds to determine eligibility for ART.
The recommendation, which is in keeping with the global goal to ending HIV epidemic as a major public threat by bringing treatment to all [2] , is expected to shape national HIV treatment guidelines particularly in countries with high HIV burden. However, countries that adopt this policy will have to increase their financial commitment to their HIV response [3] . It will require an initial front-loading investment for long-term gains [4] .
With about 3. 
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globally [5] . This huge burden continues to impact on its human and economic development. The Nigerian ART program commenced in 2002, and it has evolved over the years, particularly in line with WHO recommendations. In 2015, it was estimated that about 2.3 million PLHIV were eligible for ART, however only about 38% received ART [5] . With the adoption of the 2016 WHO recommendations -which makes all the PLHIV now eligible for ART -the number of PLHIV receiving ART increased from 809,304 in 2015 to 927,769 in 2016.
While the importance of test-and-treat approach in ending the HIV epidemic is not in doubt, financing this approach is of great concern in the light of the economic downturn and the dwindling donor fund for HIV [6] . For a high burden country like Nigeria, where international support accounts for over 70% of the HIV expenditure [7] , improving domestic funding to complement the international funds is certainly imperative. Innovative financing means can contribute to domestic funding in sub-Saharan Africa [8] ; however, many countries have not been exploring the available financing opportunities [9] .
In this paper, we highlight the current status and the untapped potentials for improved domestic funding and access to antiretroviral therapy in Nigeria.
Current status of domestic funding

Public fund
Domestic funding from government coffers is a significant component of the global HIV funding. It has significantly improved over the years, overtaking international funds in the global HIV response. In 2016, domestic funding accounted for about 57% of the total resources available for HIV/AIDS in low-and middle-income countries [10] . Despite the progress, a number of countries are still reliant on donor support [11] .
Government expenditure on health in Nigeria has been below par over the years. Since the Abuja Declaration in 2001, the Nigerian government is yet to meet the allocation of 15% of its annual budget to health. The general government expenditure on health as a percentage of the total general government expenditure from 2002-2014 ranged from 4% to 9% [12] (Fig. 1) . The general government expenditure on health has not increased commensurably with the growing gross domestic product.
From 2007 to 2014, the public expenditure on HIV ranged between US$ 30,082,450 and US$ 171,174,761, accounting for 8-27% of the total HIV expenditure ( Fig. 2) [7] . The expenditure has perpetually fallen short of the commitment to 50% domestic funding in the 2010 partnership framework with the US President's Emergency Plan for AIDS Relief (PEPFAR) [13] . The National AIDS Spending Assessment (NASA) reports show that a preponderant portion of the public fund is expenditure on human resources (Fig. 3) . For example in 2014, 59% of the expenditure was on human resources, while prevention was 16%, and care and treatment was 15% [7] . However, the federal government took steps to improve domestic investment in comprehensive HIV program. In 2014, savings from partial removal of oil subsidy through the Subsidy Re-investment and Empowerment Program (SURE-P) was used to commence HIV program in two states transitioned by PEPFAR to the government of Nigeria [14] . The funding source for the program recently changed to budgetary allocation after termination of SURE-P.
Private funding
Private organizations play a key role in global funding of HIV. They include foundations, corporations, faith-based organizations, non-government organizations as well as individuals that philanthropically support HIV programs [15] . However, the influx of donor funding has crowded-out private sector investment and contribution to HIV [16] . The private sector is also important in service delivery, including pharmaceuticals for HIV [17] .
The organized private sector in Nigeria has made little and unpredictable investment in the HIV response. From 2008 to 2014, the private sector's contribution to the total HIV expenditure ranged between 0.1-2.0% with a significant portion of resources expended on prevention activities and program management (Figs. 4 and 5) . In 2014, prevention accounted for 82% of the expenditure, while care and treatment was only 9% [7] . There is also limited involvement of the private health sector in ART service provision despite being a major player in healthcare service delivery in Nigeria [18] .
Untapped funding potentials
The Nigerian government revenue is largely oil dependent, and the vagaries of oil prices will continue to affect the fiscal space, and consequently, the budgetary allocation to health and HIV [19] . The diversification of the monoproduct economy to improve government's revenue is very critical. In addition to direct budgetary allocations, other 
Earmarking
Earmarking taxes for HIV is a sustainable approach that has been implemented in low-and middle-income countries [20] . Taxes or levies are commonly introduced in sectors like telecommunications and aviation, or on alcohol and tobacco. AIDS levy on taxable income of institutions and individuals in formal sector for HIV response are also operational in a number of developing countries [20] . In Zimbabwe, AIDS levy is estimated to generate about US $ 35 million annually for the national HIV response [21] .
Introduction of taxes or levies in similar sectors in Nigeria can generate considerable revenue that can be earmarked for the HIV response. For example, in the aviation sector, the average annual total passenger traffic on both domestic and international flights is about 14 million [22] . International airlines that operated international destinations from Nigeria made an estimated US $ 15 billion in 2015 [23] .
While earmarking for funding HIV response has garnered interest, it has been argued that introduction of taxes can reduce the demand or the consumption for the items, which will eventually result in lowered revenue [24] . But a small surtax may not necessarily have such an impact, particularly for items that have low price elasticity [25] . Others have pointed to budgetary inflexibility and discouragement from the use of broader tax revenues to fund the HIV response [26] [27] [28] . However, given that the revenue generated from the earmarked taxes may not be sufficient for the entire response, it is more likely to be seen as complementary. Nevertheless, in designing this funding mechanism, it is important to carefully consider what to tax, existing tax burden, ease of implementation, and the potential effects.
Trust fund
Specific trust fund for HIV has been set-up in some developing countries to support HIV funding [20] . This can also be replicated in Nigeria. In 2013, the President's Comprehensive Response Plan proposed a matching grant model with the federal government and state governments providing resources to the pool in an equal ratio [20] . If revisited, this funding arrangement could operate as HIV trust fund for care and treatment of PLHIV.
In the recently promulgated Health Act, the government created a special Basic Health Care Provision Fund with a commitment of not less than 1% of its consolidated revenue fund to the special fund in addition to funds from grants by international donor partners and other sources [29] . The fund is to be used for provision of minimum package of health services to the citizens through the National Health Insurance Scheme (NHIS), and also to strengthen the primary healthcare system. A proportion of this fund could also be used to support provision of HIV services.
Private sector involvement
The impact of HIV on businesses should stimulate private sector involvement in the response [30] . Although a business coalition against HIV exist in Nigeria, its activities have been limited to supporting businesses to establish and implement HIV workplace and community-based prevention programs [31] . The coalition can initiate the establishment of HIV corporate sector fund, which will accept contributions from local and international private sector companies. An example is the Indo-US Corporate Fund for HIV, which receives donations from Indian and US businesses to expand and strengthen India's response to HIV [32] .
The organized private sector can be involved in HIV response as part of their Corporate Social Responsibility (CSR). In some countries, there are legislations mandating businesses to contribute a certain percentage of their profit to CSR including health and HIV [33, 34] . Although mandatory CSR practices remains moot [35] , without compulsion, only a few organizations participate in CSR voluntarily. Private organizations set-up as social enterprises are also required for the response [36] .
There is a good case for engaging the private health sector for scaling up ART coverage in developing countries where the account for over 50% of service delivery [37, 38] . However, there are concerns about their performance in a poorly regulated system [37, 39, 40] . To involve more private health sector in HIV service in Nigeria, it is crucial to identify model(s) for effective engagement [41] . This will also include putting in place systems that will enhance their performance. This can be achieved through market based approach (contracting, financing, franchising, social marketing, and collaborating), administrative approach (regulating and training), and public empowerment approach (informing and educating) [42] .
Local manufacturing of ARVs
With the provisions and flexibility in the Trade-Related Aspects of Intellectual Property Rights agreement and Doha declaration of 2001, which allow developing countries to produce and purchase generic patented medicines during public health crises [43] , there has been growing interest in local production of ARVs to improve access to ART. This is however premised on the condition that ARVs that meet WHO prequalification can be produced more cheaply locally [44] . Despite the complexities, manufacturing of WHO prequalified ARV locally has successfully taken off in some African countries like Kenya, South Africa, Uganda, and Zimbabwe [45] . Nigeria has also been considered for the possibility of producing ARVs locally [46] .
Nigeria has the potential to be the center for manufacturing of essential drugs in sub-Saharan Africa, but its capacity is underutilized [47] . Government can promote and support local production of ARVs by encouraging and provide enabling environment for the private sector [48] .
Health insurance
PLHIV in Nigeria incur significant out-of-pocket expenditure (OOP) on HIV related services such as ARVs, laboratory tests, and consumables [49] . Even where these services are meant to be free, expenditure from unauthorized fees are not uncommon. It is estimated that 14.5% proportion of household income is used for HIV-related services in Nigeria [49] . This catastrophic expenditure on HIV can impact negatively on access to care. With PEPFAR's withdrawal from provision of certain laboratory services [14] , OOP expenditure for PLHIV is expected to increase.
Financial protection for PLHIV is important in ensuring access to treatment by all. While the chronic nature of HIV might present challenges for its inclusion in health insurance schemes [24] , insurance schemes for HIV-related services have been introduced in some countries, with various types of insurance models (national, social, private, and community schemes) being used to reach different strata within the society [50] .
HIV treatment is currently not covered for any of the prepayment programs in the Nigeria NHIS [51] . For private insurance companies, the perception that schemes for HIV treatment is expensive and unsustainable has limited its coverage [52] . Community insurance scheme operated through a public-private partnership has only been used to provide coverage for opportunistic infections [53] .
To expand insurance coverage for HIV-related services including ART in Nigeria, the potential of the existing models to generate sufficient pool, ensure equity, reduce adverse selection, and moral hazard need to be carefully considered. For instance, the NHIS still has a very poor pool as a result of low participation at the sub-national level and uptake by the non-formal sector. There is a need for government to expedite expansion and ensure a strong regulatory environment.
Efficient use of resources
Efficient use of the available domestic fund for maximum impact is imperative. The scarce resources should be allocated in a way that it will give a good return on investment. Task shifting in the delivery of ART can lower the cost of managing HIV programs and increase access to care and treatment [54] . There is a need for reduction in the huge expenditure on program management and human resources, which account for about third of total expenditure from all sources. The use of government structures in place of the non-governmental organizations might be more cost saving approach to implement HIV/AIDS program [14] .
A robust coordinating mechanism of the response at all levels is essential, such that all the resources available from different sources are aligned, harmonized, and used efficiently to pursue a common goal.
Conclusions
There are untapped sustainable funding opportunities for Nigeria to invest in test-and-treat approach and bring treatment to all PLHIV. With strong political will and enabling policies, the government in tandem with the private sector can generate funds domestically to complement international donors support in increasing access to ART. A robust national HIV sustainable financing plan that considers these promising and other innovative means of generating funds are recommended.
